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Background

Chronic Wasting Disease (CWD) is a fatal neurologic diseese/afs (eer, elk, moose and
cariboy for which thereis no known cure CWD is caused by an infectiooss-folded prion
protein which is shed by infected individuals for much of tlapiproximately2-year infection
andwhichis transmitted via direct animdab-animal contact andhrough the ingestion of
prion-contaminatedmaterials in theenvironment. Sinc€EWD wasliscoveed in Colorado in
1967,it has been documented in captive or fre@nging cervid populations in 25 US states, two
Canadian Provinces, Norway, Finland, and South Korea. CWD isvalyetitvwmoving

disease, and if left unmanaged, may take decades to reach prevalenceg80¥2&However, at
such high prevalences, significant héestel declinesare predicted(Gross and Miller 2001,
Wasserberg et al. 2009, Almberg et al. 20&ahd have been documentedmong mule deer

and whitetailed deer inWyoming(DeVivo 2015, Edmunds et al. 20a6d ColoraddMiller et

al. 200§. Surveillance programs aimed at detecting CWD early are essential to providing the
best options for managing the spréand prevalence of the diseas&Vhile CWD is not known

to infect humans, health authorities advise against consuming meat from a@aliive

animal and recommend that hunters have their deer, elk, or moose tested if it was harvested
within a CWBendemt area.

Introduction

Surveillancgrograms for CWre essentiako the early detection othe disease in wild cervid
populations.Detection of CWD while prevalenisestill low ighought to be criticato the
success ofmanagngthe diseaseNationaly, surveillanceefforts for CWD havearied over time
and have fluctuated in response to funding and public interest. This has been true for Montana
as well. More recentlyrenewed concerns over the potential risk to human hed@zub et al.
2017) the dscovery of CWD in wild cervids in several new states, and renewed national
legislative discussion on CWiBve fueled interestto increase surveillancence againWith
additional surveillancand concerted efforts at managing the diseasachas those atlined in
the Western Association of Fish and Wildlife Agerf@847recommendations for adaptive
management of CWD in the Weste will hopefully reach a point where we can effectively
manage the disease in wild populations and stave off the worsteptiedictedpopulation
declines.

Montana Fish, Wildlife, and Parks (FWP) has been doing surveillance for CWD since 1998, with
varying levels of intensityln 2017 with the help of an internal CWD Action Team and a CWD

I AGAT Sy Qa FWRZanavdils CWD syireillafzoel management plansC2 t Qa

new plan outlines a strategy &fficiently use finite resources of staff and funding to maximize

our ability to detect CWD ihigh-riskareas where it is not known to exist. This entélls

continuing to testany symptomaticeer, elk, or moosstatewide (2) focusing systematic



surveillance primarily on mule deer, the most susceptible species within Montana, and (3)
employinga weighted surveillance strategymed at detectind%CWD prevalerewith 95%
confidence (Walsh 201#)at rotates among higipriority CWD surveillance aredsigh priority
surveillance areas (kige 1) are currently defined as those areas within Montana that have
both high mule deer densities and are within sixty milethe nearest known cases of CWD
(Russell et. &015) In the fall of 2017, FWP began CWD surveillance in smrttral Montana.
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Figure 1Currently identified high priorit¢ WDsurveillance areas in Montan&reaswere

based on proximity to known CWD cases in neighboring states/provinces and mule deer
densitiesin Montana from Russell et al. (2013)Junting Districts 210, 212, and 2(ii@ west
central Montana) surrounthe captive elk facility that tested positive f@WD in 199%High
priority areas may change depending on new detections of CWD in surrounding states and
provinces or in Montan&Surveillance regions are colooded based on year of visitation, and
different shades of the same color represent minimumvstitance units. Ber/elk hunting
districts are displayed.

During the fall 2017 surveillance effoRWP detected its first case§ CWDamong wild mule
deer and whitetailed deer insouth-central Montana In addition a GP$ollared mule deer
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new CWD management plan, the agency called two special huptdlaxt samples to measure
prevalence and distribution of CWD within the affected populatidBslow, wereport on the
resultsand lessons learneidom both the 2017 CWD surveillance effort as well asBhieger
and Sage Creek Special CWD Hunts.

Methods

Surveillance

Montana Fish, Wildlife, and Parks has identified priority surveillance areasd the statehat
have both high mule deer densitiéwsithin the upper quartile, based on resource selection
functions integrated with count datagnd are withinthe lowestquartile of distances to the
nearest known cases of CWD (Russell et. al 2F1&)re 1) In 2017, FWP focused its
surveillanceefforts on thesouth-centralpriority area. Thesouth-centralpriority surveillance
area was divided into four minimum surveillangaits (Figurel). Each minimum surveillance
unit was defined a an aggrgation of hunting districts meant to capture discrete and well

mixed population units of deexith X Xmp S nnn YdzZ S RSSNI 6¢Fo6fS mOD

surveillance unit, wemployed a weighted surveillance strategy aimed at detecting 1% CWD
prevalence with 9% confidenc€Walsh 2012). Under the weighted surveillance framework,
different demographic groups (age, sex, or cause of death categofiagpeciesre assigned
different pointvalues based on their relative risk of being infecf@dble 2)A total of 300

points were necessary to establish our detection goals within each minimum surveillance unit.
Sample size goalgere specific to a single species within a minimum surveillance unit, and our

efforts prioritized the sampling of mule deer since ttappear to have the highest prevalences
among the different cervid species where they over(ifiller et al., 2000).However, wealso
opportunistically sample elk, whitetailed deer, and moose.

Tablel. Minimum CWD surveillance unitgthin the 2017south-centralpriority surveillance
area andestimatedmule deerpopulation size (2015 estimates).
Minimum CWD surveillance units

for mule deer populations Estimated mule deer
(Aggregations of hunt districts) population size
Unit 3A:313,314,316, 317 5000
Unit 5A:570, 500, 590 11500
Unit 5B:520, 560, 575 8500

Unit 5C510, 502 4500

L.

3
/



Table2¢ KS NBf I GAGS 6SAIKGA 2N GLRAYy(Gas | 2a20Al
and elkthat count towards meeting a sample size goal using a weigtieekillance

strategybased on data from mule deand elkin CWDpositive areas in Colorado (Walsh

& Otis, 2012) andwhitéd  Af SR RSSNJ Ay 2Aal02yaiyQa /25 YLy
in review.

Weight/Points

DemographidcGroup Mule Deer White-tailed Deer Elk
Symptomaticfemale 13.6 9.09 18.75
Symptomaticmale 11.5 9.09 8.57
Roadkilled males/females 1.9 0.22 0.41
Other m_ortall_tles (predation, other 19 730 0.41
unexplained in adults and yearlings
Harvestadult males 1 3.23 1.16
Harvestadult females 0.56 1.30 1.00
Harvestyearling females 0.33 0.85 0.23
Harvestyearling males 0.19 1 NA
Harvestfawndcalves 0.001 0.001 NA

FWP staff collectedampleshetween Augustil, 2017¢ February 15, 2018 from mule deer,
white-tailed deer, elk, andnoose that were either hunteharvested, roaekilled, symptomatic

and euthanized, or found dead. An animals considered symptomatic if they appeared
extremely sick and/odisplayed gmptoms consistent with CW(@maciation Jack of

coordination, drooping head/eargxcessive salivation, etdJWP used a variety of tools to

obtain samples including working with Montana Department of Transportation, Highway Patrol,
hunters at checlstations, processors and taxidermists, outfitters, landownarsl by sending
letters to license holdersotifying them of the surveillance effarfeor each cervid sampled as

part of the CWD surveillance program, field and laboratory staff celtbetropharyngeal

lymph nodes (Hibler et al. 2008) an obex sampléboth lymph nodes and obex were collected
from moose) an incisor tooth for aging, and a small genetic sample (muscle Yi$3aklstaff
worked with huntersor othersto gather precise locatiomformation on where the animal was
harvested/found, species, age, and seformation for each sampled animalymph nodes and
obex from deer and elwere frozen for subsequent enzyrdanked immunosorbent assay

(ELISA) testing, whereas lymph nodes aneixdbom mooseverefixed in 10% buffered

formalin for immunohistochemistry (IHC) testin§amplesvere submitted to Colorado State
Veterinary Diagnostic Laboratooyn a weekly basisTesting costs ranged from $17/sample for

the ELISA, and $35/sample f6liC (used primarily to confirm positive test resul@sults from
hunterK I NSaGSR FyAYlFf&a 6SNB LRRaldSR 2y C2t Qa ¢

(0p))
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the lab.When aharvested animal testd positive for CWDEWPdirectly contactedhe
associatechunterto inform them of the test resultdp let them knowthat the meatcouldbe
legally disposed of, anh discusgproperdisposition ofthe carcass parts

In addition to the focused surveillance effortssouth-centralMontana, FWP collected or

received a relatively small number of samples from symptomatic or htrderested animals

statewide. Hunters that harvested an animal outside of the priority surveillance area that

wished to have their animal tested were prded information on how to collect samples,

submit them, and pay faheir owntesting. As part of that process, hunters had the option to

aA3dy | NBESIFasS tt2gAay3a /22N R2 {GFGS ' yADSN
results with FWP.

Special CWD Hunts

CWD was detected among wild deer for the first timsanth-centraland north-central

Montana in the fall of 201 #ollowingthesedetections, FWHnitiated the Bridger and Sage

Creek Special CWD Huraundaries of the special hunts medefined by drawing Hnile

buffers around the CWD positive cases asthg that information to select identifiable physical
boundaries for the hunts. Transport restriction zones (TRZ) were established around each hunt
boundary to reduce the risk of CWidsitive carcasses being taken to other areas of the state.
Hunting quotas were set to obtain sufficient samples to estimate prevalence within a 3%
margin of error Figure 2see CWD management plan for details). The Bridger Special Hunt ran
from Decembe 15, 2017 February 15, 2017 and included a quota for 200 mule deer and 200
white-tailed deer, whereas the Sage Creek Hunt ran from Januafebruary 15, 2018 and
included a quota for 157 mule deer. Licenses were sold specifically for this hunt atetdshun
were required to present their animals for sampling at local check stations or the regional
office.
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Figure 2. Maps of hunt boundaries and Transport Restriction Zones for the Bridger (left) and
Sage Creek (right) Special CWD Hunts.

Data summaies
Weighted surveillance points were calculated separately for mule deer, sdilezl deer and
elk (relative risk of infection data currently does not exist for mookey. each species, we
tallied the number of samples collected within each of the age/smxge of death categories
outlined in Table 2, multiplied this by theirsagnedpoint value, and summed all pointgthin a
minimum surveillance unit We thenmodified the equation fothe sample siz€n) needed to
establish freedom from disease aspecified prevalence levdP,(proportion of the population
thatis positivg, s A U K | RSAaANBR tS@St 2F adldAadAaort Oz,
g —

to calculate our level of statistical confidenitet we could detecat least one positive given
our weightedsurveillance pointgn) and assumingrevalence was M > Y

| Q p.

Following the special hunts, prevalence among huih@rnvested animals was summarized by
species, ag, and sex classes. We calculated 95% binomial confidence intervals using the
Wilson method.

Results

BetweenJuly 1 2017 and February 15, 2018, FééHlected2003 samples from mule deer
(n=1375) white-tailed deer(n=527) elk(n=97) and moosd&n=4)across the state of Montana.
Of these sampled,406 were collected as part of awsurveillance efforts within our four priority
surveillance areas; an additioréd8samples were collected within the Bridger Special Hunt,
and123samples were collected within the Sage Creek HOntside of our priority surveillance
area, we collecte@nd tested an additional 113 cervid samples statewid® of which were
from symptomatic animalsWe received results from 11 samples collected, submitted, and paid
for by hunters.Through thecombinedsampling efforts of general surveillance and #resuing
Fecial CWD Hints, we detectedCWD in 8 mule deer and 2 whitailed deer insouth-central
Montana (HDs 502, 510, and 520) and one mule deenamth-centralMontana (HD 401).
Unless otherwise notellelow, for south-centralMontana, we report on te combined results
from general surveillance and the Bridger Special Hunt.

In south-centralMontana, our surveillance efforts led to the detection of CWD within priority
surveillance units 5Bnd5C (Figur&). The first positives were detected among mdeer and
white-tailed deer duringhe general hunting seasawithin surveillance unit 5C (HDs 502 &



510). During the ensuing Bridger Special Hunt, we also identified an infectedtailetedeer
on the southeastern edge slrveillance unit 5SBr{ HD 20).In surveillanceunit 5A (HDs 500,
570 and 590), we achieved over 300 weighted surveillance points for mulevitbano
detections(Figured), sug@sting thatas of 2018we are 95% confidenthat CWD is absent or
affects less than 1% of mule ddarthis area We detected no positives within surveillance unit
3A, howeverwe only achieved 44% of our 3p0int goal in mule deer, leaving us only 73%
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Figure 3. Map of locations where samples were collected during the general surveillance and
Bridger Special Hunt south-centralMontana, 20172018, colofcoded by species. The four
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Weighted surveillance points earned across surveillance units

Species

Figure4. Weighted surveillance points earned for mule deer (MD), wtaitled deer (WTD),

and elk within each of the four minimum surveillance unitsoenth-centralMontana, 2017

2018. Under the weighted surveillance framework, different demographic groupsgexeor

cause of death categories) of a species are assigned differentyalunts based on their

relative risk of being infected and summed to a total point value. Our goal was to reach 300
weighted surveillance point&lepicted by the horizontal bladkie)A y Y dzt S RSSNJ {2
prevalence with 95% confidence. Té@mple sizés displayed above each bdihesedata

include samples collected during the general surveillance effort (July 1,c2@&rch 1, 2018)

and the Special Bridger Hunt (Decemt®&r 2017¢ February 15, 2018).

Most samples collected during the 262018 surveillance season were frdmnter-harvested
animals followed by roaekill, symptomatic animals, and other causes of mortality (e.qg.
unexplained, predation, etgFigure5). Most hunter-harvestedanimalswere sampledat check
stations or regional officeSee Appendix | for a detailed breakdown of samples collected by
date). We observed a substantial increasehe number of huntersctivelyseekingo have
their animals sampled and testddllowing the announcement of the first CWD detectiosar
Bridger,MT onNovember 7, 201{Figure6). In additionto check stations, @ had limited
participation fromseveralprocessorandtaxidermistswho collected cervid heais in
collaboration with FWRR22 samples from 4 facilitiesMontana Department of Transportation
staff andthe MontanaHighway Patrobfficersalso contributed roaekilled sampleshroughout
our surveillance effort.
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Sample types collected for CWD surveillance in southcentral Montana, 2017-20
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Figure5. Samples collected by species and cause of death during the general surveillance and
Bridger Special Hunt south-centralMontana, 20172018.
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Figure6. Number of hunterharvested samples collectdry week insouth-centralMontana
(Oct1-Feb 152017) in the R3 & R5 priority surveillance areas. Check stations experienced a
significant increase in hunter participation in sampling after the first CWD detection was



announced. Samplepllectedafter Decl5, 2017 were from the Bridger Special Huntg&a
Creek Hunt datare not displayed here.

On average, it took 12 days (sd = 6 days; median = 10fdays)he timethat staff collecteda
sample tohave it analyzed antthe test resultspostedonline. The turnaround time for test

results was somewhat faster during the general season (mean = 10 days, sd = 5 days) than
during the Special Hunts (mean = 15 days, sd = 7 days), which overlapped with the holidays.
Samples were shipped to Colorado Stated8iNBA A (1 @ Q& 52kimes ge2viedkh O [ | ©
depending on volume

Special CWD Hunts

Following the detections of CWD south-centraland north-centralMontana, FWP organized
the Bridger Special Hunt which ran from December 15, 2B&Bruary 15, 2017 and included a
guota for 200 mule deer and 200 whiteiled deer, and the Sage Creek Hunt, which ran from
January & February 15, 2018 and included a gador 157mule deer(Figure2). Licenses for
both hunts sold out within a dgyand78% ofthe licensesvere bought by residentunters
(Table3). Intotal, 217 mule deer and 131 whitailed deer were harvested during the Bridger
Creek Hunt, for eicensefill rate of 36% and 22%, respectively. During the Sage Creek Hunt,
121 mule deer were harvested, for a license fill rate of 36%.

Table3. Licenses sold for the 20:2D18 Bridger and Sage Creek Special CWD hunts, broken out
by species (MD = mule deer;W = whitetailed deer), license type (eithesex or antlerless)
and by hunter resident status.

Either-Sex Antlerless
Special Nor- Nor- Total
CwD Dates Species| Resident . Total | Resident : Total Licenses
Resident Resident
Hunt Sold
Dec 152017 | \/py 67 33 100 | 353 147 | 500 600
Bridger Jan 72018
Dec 15 2017
Feb 15 2018 WTD 82 18 100 399 101 500 600
Sage | Jan 6 2018
Creek | Eeb 15 2018 MD 49 11 60 241 34 275 335

If we combine the results from all huntéiarvest samples collected within the boundaries of

the Bridger Special Huitrea including those collected during the general seasbe,
estimated prevalence of CWD within the hunt boundarigas 0.02(95% CI10.01¢ 0.04,
n=411 in mule deer an@®.01(95% CI0 ¢ 0.03, n=21Y in whitetailed deer (Figur&, Figures).
The estimated prevalence in mule deer veaatisticallysimilar(x?=0.06, df = 1, p = @1)



among males (0.02, 95%CI: 0¢00.05,n=214) and females (0.02, 95%C¢:@06, n=197)
Prevalence waslightly higher amongdult malemule deer(0.03, 95%CI: 0.0410.07, n=168)
than amongadult femaleq0.01, 95% CI: §0.05, n=148)though these differences were not
statistically significanfx®* =0.36, df = 1,p = 0.55. Amongwhite-tailed deer both positivesvere
does, yielding a higher estimated prevalence amfamgalewhite-tailed deer (0.02, 95%CI:
0.06, n=114) thammongmales(0, 95%CI: @ 0.4, n=103 though this difference wasot
statisticallysignificant(x? =0.42, df = 1, p = 05). Most of theCWDcases were clustered in HD
510and the southern boundary of HD 502. Witkine HD510 portion of the BridgeBpecial
Huntboundaries prevalence in mule deer was estimated to be 0.08 (95%CIl @b, n=83)
overall or 0.09 among females (95%CI: 0c@B22, n=35) and 0.08 among males (95%CI: ©.03
0.19, n=4). The difference in prevalence between males and femaldke Bridger Special
Hunt area wasot statisticallysignificant(x* =0, df = 1, p = 1)[o the north, within the HD 502
portion of the Bridger Spzal Hunt boundaries, mule deer prevalence was estimated to be
0.007in both mule deer (95%Cl:q00.04, n452) and whitetailed deer (95%ClI: ©0.04,

n=12).
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Figure 7. Estimated CWD prevalemtenule deer (MD) and whittailed deer (WTDacross the
sexegdM+F) and among the sexes (M = male, F= fenadlegrious scales within the Bridger
Special CWD dzy i ! NBIF @ hy GKS fSTixX GKS &a. NARISNI | dzy
prevalences for the entire hunt area. Each of the panels to the right illustrate estimated
prevalence for those segments of himg districts 502, 510, 520, and 575 that fell withireth
special hunt boundaries. Mule deer data are plotted in greghite-tailed dataare plotted in
purple. Sample sizes are displayed above 95% confidence intervals.
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Figure 8Closeup map of locations where samples were collected within the boundaridseof
Bridger Special CWD Hunt Area (outlined in red) through general surveillance and special hunt

efforts, 20172018, colorcoded by species. Positives are denoted by the edlérR S R

signs.
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Within the Sage Creek Special Haméa, we collected a combined 124 huntearvested mule
deer samplesluringthe special hunt (n=121) and the general season ;(Rigfire 9 FigurelO).
We did not detect any additional positives during gpeciahunt. The estimated prevalence
within this area is 0.008 (95%CI: 0.00Q2.04, n=124), or 0.03 among males (95%CI: @15,
n=35) and 0 among females (95%Q{:0004, n=89)The difference between males and females



was not statistically significant¥(=0.24, df = 1, p = 0% Figure 9).
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Figure9. Estimated CWD prevalence in mule deer (MD) across the sexes (M+F) and among the

sexes (M = male, F= female) within thage Creek Spec@WD Hunt Aregtample sizes are

displayed above 95% confidence intervals.

Figure 10Map of locationswhere samples were collected within the boundaries of the Sage
Creek Special CWD Hunt Area (outlined in red) through general surveillance and special hunt



